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ENVIRONMENTAL TEST OF NIKE APACHE ROCKET 
NASA 14.111 GT 

J. A. Sterhardt 

SUMMARY 

A Nike Apache rocket, NASA 14.111 GT, was fired from Wallops 
Island, Virginia on 31 October 1963 at 2117 Z with a special instrumented 
payload in order to obtain actual environmental data of a Nike Apache 
payioad di.ii-iig lztimzh ZECI flight. The test, Wrrs i~i t iated  hy the Test and 
Evaluation Division of Goddard Space Flight Center, to obtain vibration, 
shock and thermal data during launch- and flight. The Sounding Rocket 
Branch added instrumentation to obtain roll, yaw and pitch data, the 
determination of the stresses in the payload housing shell, and qualification 
test of a P P M  telemetry unit. All test instrumentation functioned per- 
fectly. This report summarizes the data obtained during launch and flight. 
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ENVIRONMENTAL TEST O F  NIKE APACHE ROCKET 
NASA 14.111 GT 

INTRODUCTION 

The Nike Apache is a two stage solid propellant, unguided, fin stabilized 
rocket. It is made up of a four finned Nike M5-E1 first stage and a four finned 
Apache TE 307 Mod I1 second stage. The Nike is ignited at launch and burns 
for 3.5 seconds, after which it drag separates from the second stage by dif- 
ferential drag forces. The Apache ignites 20 seconds after the first stage and 
burns for about six seconds. The Apache remains attached to the payload 
throughout the remainder of the ballistic flight. Figure 1 shows rocket 14.111 
GT installed on the military launcher at Wallops Island, ready for firing. The 
individual weights, centers of gravity and dimensions of the rocket a re  shown on 
Figure 11. 

Payload Instrumentation 

The instrumentation was installed in a standardized Nike Capache payload 
housing, Type I, GCA dwg. 3038A4001. The payload housing consisted of an 
adapter ring, to attach the payload to the Apache motor headcap, an antenna 
section, with four turnstile antennas, an instrumentation rack, a payload shell, 
and a nose cone with a stainless steel nose tip. The nose tip was modified to 
accommodate a Giannini Controls Corporation Ogive Transducer No. 2519, see 
Fig. 12. A pair of quadraloop antennas were installed on the payload shell at 
approximately station 42. The following instrumentation was installed in the 
instrumentation rack and payload shell: 

Thermocouples (3) 

Thermistors (20) 

Strain Gauges ( 6 )  

Accelerometers ( 6 )  Kistler-Model 303-M10-1 

Accelerometers ( 6 )  Endevco No. 221C 

Pitch-Yaw Ogive (1) 

Magnetometers (4) Heli Flex RAM-3 

Copper - Constantan (TC1, TC2, TC3) 

Transonic - No. 1375B 

Baldwin- Lima-Hamilton-No. FAB 2 5 -5 0 - S13 

Giannini - Model 2519 
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Altitude Switches 

"G" Switch Model 1654 

FM/FM Telemetry (1) 

FM/FM Telemetry (1) 

PPM Telemetry (1) 

Carmac Co. ES-4 series 

231.4 Mc/s - 2 watts 

240.2 Mc/s - 2 watts 

244.3 Mc/s - 35 watts 

The instrumentation installation is reported in ref. 6. The installation of 
the instrumentation in the rack is shown in Figures 2, 3, 4, 5, 6, 7, 9, and 10. 
The strain gages were calibrated by applying a load on the payload shell, as 
shown in Fig. 8. The location of the strain gages and thermistors is shown on 
Figures 25, 27, 28 and 29. The complete payload was balanced to obtain a 
residual unbalance of 2.0 ounce-inch static and 90.8 ounce-inch2 dynamic. The 
roll moment of inertia was 0.14 slug/ft? and the transverse moment of inertia 
was 5.39 slug/ft.2 

FLIGHT DATA 

Rocket Data 

NASA rocket 14.111 GT was fired from Wallops Island, Virginia in accordnace 
with GSFC Flight Plan (appendix (AJJ, Wallops Test Directive (appendix (B)), 
Wallops Flight Safety Plan (appendix (CJJ and Wallops Grouna Safety Pian 
(appendix (D)). The results of the flight were reported in NASA Report of 
Sounding Rocket Launching (appendix (EjJ and NA SA Sounding Rocket Post 
Flight Summary (appendix (F)). 

The Nike fins were set at an angle of 25 minutes to obtain a roll rate of 
2 RPS clockwise looking forward. Wedges were added to the trailing edges of 
the four Apache fins to obtain a roll rate of 5 RPS clockwise looking forward, 
at the estimated velocity at Apache burnout. The wedges were attached to the 
trailing edges of all four Apache fins, and the height of the wedges, .201 inches 
was determined in accordance with (appendix G). The actual alignment of the 
Apache fins is shown on ARC Inspection Report (appendix H). 

PERFORMANCE 

The performance of the rocket motors was satisfactory. However, the peak 
altitude was approximately 9% below predicted, possibly caused by the high 
coning angle after 40 seconds of flight. The rocket roll rate was not satisfactory. 
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The roll rate reduced to near 2.0 RPS after hitting a peak of 7 RPS at Apache 
ignition. A reduction in roll rate has been observed on other Nike Apache flights 
but the minimum is generally not as low as  observed on this flight. A compari- 
son of the actual performance of the rocket with the estimated performance is 
tabulated below : 

Estimated Actual 

Booster Burnout 

Time 3.5 sec. 3.5 sec. 

Altitude 5,399 ft. 5,339 ft. 

Velocity 3,195 ft./sec. 3,195 ft./sec. 

Apache Ignition 

Time 20 sec 21.95 sec. 

Altitude 39,506 ft. 40,967 ft. 

Velocity 1,511 ft./sec. 1,382 ft./sec. 

Apache Burnout 

Time 26.4 sec. 28.95 sec. 

Altitude 61,576 ft. 64,154 ft. 

Velocity 5,659 ft./sec. 5,801 ft./sec. 

Apogee 

Time 

Altitude 

Impact 

Time 

Range 

191.2 sec. 

90.7 st. mi. 

185.12 sec. 

83.3 st. mi. 

374.4 sec. 361.5 sec. 

84.4 n. ni. 73.1 n. mi. 

The actual performance curves obtained from radar and telemetry data are 
plotted on Figures 13 through 17. The Wallops Island final status report is in 
appendix I, their range instrumentation log is in appendix J ,  and the weather fore- 
cast is in appendix K. 
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RESULTS 

Instrumentation 

c 

The instrumentation and the three telemetry systems functioned perfectly 
throughout the flight. An occasional signal dropout of the PPM telemetry is 
attributed to the large coning angle of the rocket after 40 seconds, however, 
good useable data were obtained. The large coning angle and possible roll-pitch 
coupling introduced loads on the payload-motor shell combination which was 
theoretically in excess of the design loads. The structure, however, showed 
no signs of distress during the complete trajectory. 

Acceleration and Vibration 

The acceleration and vibration data were reduced and analyzed by the Test 
and Evaluation Division and are  reported in ref. 5. This report concludes that 
high level transient vibrations occurred at  ignition of first and second stage 
motors with low levels between these events and that the spectral analysis of the 
data revealed significant levels at frequencies below 1000 cps. The maximum 
longitudinal steady state acceleration of the vehicle was 36.7 g during first stage 
burning, and 36.5 g during second stage burning. The resonant frequency was 
135 cps at  lift-off. The level of this resonance was 36 g peak  at the bottom of 
the payload and 42 g peak at the top. All vibratory levels were transient in nature 
and decayed to insignificant ieveis in 8.2 seconds. 

STRAIN GAGES 

Instrumentation 

The payload cylinder and the antenna housing were  instrumented with strain 
gages, as shown in Fig. 25. Each instrument location consisted of four SR4 500 
ohm strain gages arranged in the configuration shown in Fig. 25(c). These four 
gages were wired to act as the four legs of a Wheatstone bridge, Fig. 26(d). This 
configuration gives good temperature compensation and an output signal equal to 2 
(1 + p) times the output of a single active gage. 

During the calibration tests, the payload was cantilevered horizontally from 
the test stand and loaded in the axial and lateral directions to simulate the strains 
expected in the payload, see Fig. 8. Of the several calibration tests conducted, 
only the last test proved to be any value. A ratio of s t ress  voltage of 4,830 psi/ 
volt was obtained by averaging the slopes of the plotted curves from all the runs 
made. The accuracy of this value is estimated to be about 50 percent. 
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Flight Test Results 

Output signals indicating strain were recorded from gages S1, S2, and 54. 
Gage $6 gave no indication of strain. The traces of gages S1, S2 and 54 show 
the same general pattern. This pattern was also noted in the trace of the lateral 
acceleration and in the plot of the angle of attack, see Fig. 26. A plot of a C O S  0 
is also included in Fig. 26, where a is the angle of attack and B is the angle 
between the axis through the gages and the angle of attack. 

An oscillation of approximately 7 cps appears in the traces during the first 
two seconds. The spin rate during this time interval is between one and two 
revolutions per second. Maximum strain was indicated at about 3.65 seconds, 
followed by a dampening oscillation of approximately 7.5 cps. The maximum 
output signal was about .8 volts, which corresponds to a s t ress  level of about 
3,900 PSI, but in general, the output signal did not get over .2 volts during the 
remainder of the flight. This low signal resulted in poor accuracy in reading 
the traces. Tension is indicated in all gages during the initial two seconds, 
which is contrary to what was expected. The strains then became compressive 
after about 2.5 seconds. No reason was found to suspect a zero shift in the 
voltage. 

Due to the low accuracy of the calibration tests and the measured strains, 
only a rough estimate of the maximum strain level in the payload can be made. 
The maximum strains do not appear to have been greater than half the yield 
strength of the material of the housing. An apparent similarity exists in the 
traces of the strain gage outputs, the lateral accelerometers, and the angle of 
attack. Future flight tests with improved instrumentation would be helpful in 
determining the exact strain levels. 

TEMPERATURE 

Twenty thermistors, Transonic No. 1375 B, were installed in the payload 
housing shell and instrumentation rack in order to obtain actual temperature 
profiles during rocket flight. The locations of the thermistors in the payload 
are  shown in Figure 27. Curves of the reduced temperature data vs. time 
obtained from telemetry records are  shown on Figure 30 for the outside and 
inside skin temperature of the payload housing and nose cone. The temperatures 
at Nike burnout and Apache burning are  shown on Figures 28 and 29. An increase 
in temperature of 7 5 O  was observed in the vicinity of the quadraloop antennas at 
Nike burnout and during Apache burning. The inside skin thermistors did not 
indicate this increase in temperature, as shown in Figure 31. 
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The temperatures measured on the top deck were below 75'F during Nike 
and Apache burning, and were only 90'F during the entire flight. The bottom 
deck and deck No. 5 temperatures were about 80' during Nike and Apache burning. 
The bottom deck temperatures increased to 177'F at T + 150 seconds and sta- 
bilized at that temperature for the remainder of the flight. The temperatures on 
deck No. 5 increased to 92OF maximum at T + 150 seconds. 

It is unfortunate that the thermistor, T14, malfunctioned at T + 3 seconds. 
The temperatures at this point were of particular interest since it is in high 
stress region of the payload housing shell. However, the measured temperatures 
did not exceed the computed temperatures, except near the quadraloop antennas, 
at station 45 of the payload. The design bending moment at this station is less 
than 20,000 inch pounds and the shell is designed for a bending moment of 55,800 
inch pounds at station 75. The margin of safety at station 45 with a temperature 
of 280'F is adequate. 

AERODYNAMIC LOADING 

The trajectory characteristics up to T + 31 seconds are shown on Figure 20 
as  obtained from radar velocity and altitude measurements. The rocket weight 
history is shown on Figure 18. The moments of inertia of the payload in pitch 
and roll were measured after the payload was balanced. The total moments of 
inertia of the payload and the Apache motor are shown on Figure 19. The 
center of gravity of the payload and the Apache and Nike motors were measured 
at Wallops Island, this C. G. history vs. time up to T + 30 seconds is shown on 
Figure 19. The center of pressure locations along the Apache and payload were 
obtained from the Nike Apache Performance Handbook, Reference 1. The C. P. 
history to T + 30 seconds is shown on Figure 19. The axial force and bending 
moment histories at Sta. 75 are  shown on Figure 21 and were obtained by com- 
bining the aerodynamic characteristics from reference 2 and the trajectory 
characteristics of Figure 20. 

ROCKET ROLL HISTORY 

The rocket roll rate vs. time is shown in Figure 22. The roll rate at Nike 
burnout was near the predicted 2 rps. The roll rate increased to a peak of 7 
rps at Apache ignition, then dropped to 2 r p s  just prior to burnout. On most 
Nike Apache flights the roll rate is normally observed to increase again at this 
point and level off at 5 to 6 rps. On this flight, however, the minimum was low 
enough to cause pitch-roll coupling shortly after 26 seconds. The roll rate then 
continued to decrease as  would be expected if it were in a locked-in condition. 
The increase in roll rate again near forty seconds, accompanied by an increase 
in coning angle may be attributed to breaking out of the locked-in condition. 
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PITCH AND YAW HISTORY 

The pitch and yaw angles of the rocket during flight are shown onFigure 23. 
The attitude of the rocket was normal through Apache burnout. The rocket 
developed a large coning angle, 20' half angle, at approximately 41 seconds. 
This large coning angle continued to 63 seconds, when the recording stopped. 
The complex angle of attack, a ,  is shown on Figure 24. 

The static stability of the rocket and payload should have been adequate 
to assure a stableflight. The C. G. was closest to the center of pressure at 
Apache burnout, 3.4 calibers forward. (See Fig. 19). The distance between 
the C. G. and C. P. increased after Apache burnout, thus increasing the stability. 
The large coning angle appears to have been caused by pitch roll coupling of the 
rocket near burnout of the second stage. 

CONCLUSION 

The flight of rocket 14.111 GT gave excellent shock, vibration, temperature 
and rocket performance data. The data obtained from the strain gages did not 
give any information which could be used for future design purposes. The 
measured angle of attack of the nose cone at Nike burnout was 4O, the design angle 
of attack for the standardized payload housing is 8'. The maximum stress level 
indicated by the strain gages was only 3900 psi which is considerably below the 
design level of 15,000 psi at Sta. 75. 

The shock and vibration data obtained from the flight of 14.111 GT provided 
the required parameters for the specification test of Apache payloads. The 
temperature data obtained will be useful for design purposes of Apache payloads. 
Additional tests would be desirable to obtain actual structural loads and to in- 
vestigate the roll rate and excessive coning problems of the Apache motor and 
payload. 
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C.G. PAYLOAD C.G. COMPLETE 
VEHICLE AT LIFT-OFF + APACHE (EMPTY) 

C.G. PAYLOAD 
+ APACHE (LOADED) 

C.G. NlKE + 
FINS + ADAPTER 

PAYLOAD - ACTUAL WT 
APACHE MOTOR 

STATIONS 

I J 

77.0 52.32 4029 
60.0 142.74 8564 

I 1 WEIGHT I C.G. FROM I MOMENT 
LBS STA 0 

I O T A L  AT APACHE IGNITION-ACTUAL WT 8, C.G. I 294.0 
I TOTAL AT APACHE BURNOUT I 163,O 

PROPELLANT 
APACHE FIN ASS’Y I 131.0 

26.0 

131.74 I 181.94 
PROPELLANT 
APACHE FIN ASS’Y 

TOTAL AT APACHE IGNITION -ACTUAL WT 8, C. G. 
TOTAL AT APACHE BURNOUT 

NlKE MOTOR + FINS + ADAPTER-ACTUAL WT 
TOTAL WEIGHT AT LIFT-OFF 

131.0 131.74 17258 

26.0 181.94 4730 
294.0 117.62 3458 1 
163.0 106.2 17323 

1319.66 263.5 347730 

1613.66 382312 

NlKE MOTOR + FINS + ADAPTER-ACTUAL WT 
TOTAL WEIGHT AT LIFT-OFF 

- 
1319.66 

1613.66 

117.62 

I 263.5 

17258 

Figure 11-Rocket Weight and C. G .  Tabulation 
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OUTPUT 
RANGE: See Table 
RESISTANCE: See Table 
RESOLUTION: - c O . 2 O  angular variation will produce 
a change in output 
NATURAL FREQUENCY 30 to 170 cps for Mach 
numbers between 1.6 and 2.9 
LINEARITY See Table 
FRICTION: Torque required t o  move the head with a 
iongitudinai load of 1 pound on the bearings will not 
exceed 0.15 ounceinches 
REPEATABILITY k0.2' 
CROSSTALK: 10.2" 

INPUT 
POWER RATING: 0.1 w 

ENVl RONMENT 
TEMPERATURE: 4.5 C to 121 C; range can be 
extended to  -65 C and 260 C 
ALTITUDE: Sea level to  60,000 ft 
VIBRATION: Meets performance requirements during 
0.02-in. peak-to-peak vibrations at 8 to 55 cpB 
ACCELERATION: 40 g 

STRUCTURE 
STOPS: Mechanical stops l imit travel to  ? 20" 
(-0.0' + Z O O )  angular displacement; electrical 
continuity is maintained throughout mechanical limits 
INSULATION RESISTANCE: 10 megohms min at 
500 v dc 
WEIGHT 0.19 Ib max 

ORDERING INFORMATION 
Many special modifications of this standbrd unit 
available on request. For additional information, 
contact your nearest Giannini Controls Corpora- 
tion Sales Office. 
CHICAGO 3. Illinois 
8 South Michigan Avenue, ANdover 3-5272 
NEW YORK 1, New York 
Empire State Building, CHickering 4-4700 
PASADENA, California 
2275 East Foothill Blvd.. Sycamore 3-2101 
PAL0 ALTO, California 
Town & Country Village, Room 261, DAvenport 1-6537 
WASHINGTON 16, D.C. 
5228 Westpath Way, OLiver 6-6556 
DAYTON 19. Ohio 
2600 Far Hills Avenue, Rm. 12, AXminster 9-7383 

Figure 12-Giannini Ogive Transducer Data  Sheer 
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Figure 26-Strain Gage Output Traces 

28 



- 
W 
V 

2 
t 
v) 

m 
-0. 
W - - W =  . h- 
N 

W 

v) 

PI 
W n. n. 

0 

0020 : 
W PI 
3 

5 W 

4 
W 
+ 

Y 
V 

-N" 

W 
n 
n. 

2 
0 . m  

+++I- 

h 
- - m  
N 

Y 

v) 

c* 

0 

F 
000 s 

W PI 
2 

5 Y 

n 

3 
8 

N N N  
Y 

. n  
n 

m m h  
I-++ 

m 
*-"3 

m- 

L* Y 

n n 
3 
I 

Y PI 

2 
5 
3 
Y n. 

+ 
Y 
V 
W 
n 
z 
2 
9 
I- 

000000 000 

"N 

* . O W  +++ 
In 
C 
0 

o 
U 
0 

.- 
.I- 

-I 

b 
.I- 
In .- 
E 
-c 
I- 

I 
h 
cy 

2 
3 
m 
L 
.- 

W 

h 
0 
rn 

W 

0 
z v) 
I - 

+ .. 

5 
0 m 
I I- 

N 
I- m I I- 

I 'z 

29 



DISTANCE FROM NOSE TIP 

Figure 28-Outside Temperature vs. Payload Station 
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APPENDIX A 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GODDARD SPACE FLIGHT CENTER 

GREENBELT. MARYUND 

b y  2, 1963 

M r .  Robert L. K r i e g e r  
NASA Wallops S t a t i o n  
Wallops I s l a n d ,  V i r g i n i a  

Dear M r .  K r i e g e r :  

Enclosed are c o p i e s  o f  t h e  F l i g h t  P l a n  f o r  NASA Nike 
Apache 14.111 GT f o r  your  informat ion .  

The Goddard Space F l i g h t  C e n t e r  P r o j e c t  S c i e n t i s t  w i l l  
be nr. iioyd Uf::is=e = ~ d  )I=. R. 
Goddard Space F l i g h t  C e n t e r  Vehicle Manager. 

Shapard w i l l  be t h e  

S i n c e r e l y ,  

John W. Townsend, Jr. 
A A s s i s t a n t  Director 

Cop ies  to: 

D i s t r i b u t i o n  
L i s t  At tached  
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DISTRIBUTION LIST FOR 14.111 GT 

Codes 

NASA Headquar te rs :  
S D r .  H. E .  N e w e l 1  

SG D r .  J. E .  Naugle 
D r .  J. F. C l a r k  

D r .  N .  C. Roman 
D r .  R. F. Fe l lows  
Mr. M .  Dubin 
M r .  J .  R. H o l t z  

SP Miss G. S t a n s e l l  
sv D r .  R .  B ,  Morr ison 
T M r .  E. C.  Buckley 
A FPD M r .  J a c k  Keany 

NASA Wallops S t a t i o n :  
M r .  Rober t  L. Krieger 

Naval Research L a b o r a t o r y :  
D r .  He rbe r t  Friedman 
Code 7100 
Washington 2 5 ,  D. C .  

A i r  Force Cambridge Research L a b o r a t o r y :  
Mr. P. E.  Gus tafson  (CRZER) 
L .  G .  Hanscom F i e l d  
Boston,  Massachuse t t s  

New Mexico S t a t e  U n i v e r s i t y :  
Phys ica  1 Sc ience  Labora to ry  
P. 0. Box 548 
U n i v e r s i t y  P a r k ,  New Mexico 

Mr, K e i t h  Hennigh 
M r .  C .  I. R i c k e t t s  
M r .  He rbe r t  Haas 
M r .  R. A .  Bumgarner 

N e w  Mexico S t a t e  U n i v e r s i t y  F i e l d  R e p r e s e n t a t i v e :  
M r .  Fred Lemon 
P. 0. Box 35 
Pocomoke C i t y  , Maryland 
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D i s t r i b u t i o n  L i s t  f o r  14.111 GT 

Codes - Cavies 

I n t e r n a l  D i s t r i b u t i o n  : 

100 

600 

202 

230 
2 50 
320 
326 

500 
6 10 
610.1 
610.5 
620 
630 
640 
650 
651 
611  
6 13 
615 
6 70 
671  
671 .1  
671.2 
671.3 
671 .4  
672 
673 

32 1 

320 
300 
32 1 

322 

D r .  H. J. Goett 
M r .  E. W. Wasielewski  
D r .  J. W. Townsend, Jr. 
M r .  H. E. LaGow 
M r .  A. Rosentha l  
M r .  E. Mason 
Miss S. Deremer 
M r .  D. C. Hutchison  
M r .  J. C. New 
M r .  T. D. Eckard ,  Jr. 
M r .  R. Det tmer ing  
M r .  J. T. Mengel 
D r .  L .  H. Mered i th  
D r .  J. C. L indsay  
M r .  J. C. Seddon 
D r .  D. G. Mazur 
H r .  K. id. Xattttevs 
D r .  W. N .  Hess 
M r .  W. G. S t roud  
M r .  N .  W. Spencer  
M r .  F. B. McDonald 
D r .  J. E. Kupperian,  Jr. 
M r .  R. E. Bourdeau 
M r .  R. C. Baumann 
M r .  K. R. Medrow 
M r .  G. E. MacVeigh 
M r .  E. F. S o r g n i t  
M r .  E. E. Bissell 
Miss E. C. P r e s s l y  
M r .  A. L. F r a n t a  
M r .  F. T. M a r t i n  
Lloyd Lohr 
Wallops I s l a n d ,  V i r g i n i a  
Lloyd W i  1 liams 
M r .  Ed. Kirshman 
M r .  John New 
M r .  L. Winkler  
M r .  L. J. Davis  
M r .  W. F. Bangs 
M r .  J. J. Q u i l l  

2 
1 
1 
1 
1 
6 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
3 
4 

10 
4 
1 
1 
2 

10 
1 
1 
1 
1 
1 
1 

36 



TABLE OF CONTENTS 

NIKE APACHE ROCKET NASA 14.11 1 GT 

SECTION I .- GENERAL OPERATIONS 

A .  F i r i n g  P l a n  
B.  F l i g h t  O b j e c t i v e s  
C. F l i g h t  I n f o r m a t i o n  

SECTION I1 - ROCKET INFORMATION 

A ,  Rocke t  
B. P e r f o r m a n c e  
C.  Recovery  
D ,  Weight  a n d  Dimens ions  
E. M o d i f i c a t i o n s  
F. I n s t a l l a t i o n s  
G .  P y r o t e c h n i c  I n s t a l l a t i o n s  

SECTION I11 - EXPERIMENT AND INSTRUMENTATION 

SECTION IV - FIRING RANGE 

A .  
B .  
C .  
De 
E. 
F.  
G .  
H. 
I .  

Radio F r e q u e n c i e s  
Range S a f e t y  
Ground S t a t i o n  S u p p o r t  
I o n o s o n d e  
Radar Beacon 
Me teo  ro l o g  ica 1 Data 
B a l l i s t i c  Data 
I n  F l i g h t  Data 
Communica t ions  

SECTION V - PHYSICAL RECOVERY 

SECTION V I  FACILITIES AND SERVICES 

L 

SECTION V I 1  - PERSONNEL 

SECTION V I 1 1  - SCHEDULE OF OPERATIONS 

SECTION IX - TELEMETERING ALLOCATION 

SECTION X - W I R I N G  DIAGRAMS 

37 



SECTION I 

A . D  

B. F l i g h t  O b j e c t i v e s  

FLIGHT PLAN 

NIKE APACHE ROCKET NASA 14.111 GT 

- GENERAL OPERATIONS 

F i r i n g  P l a n  

Date 28 May 1963 

A l t e r n a t e  Date 29-30 May 1963 

Time 1900 z 
Time Span 1900 - 2400 Z 

1. The pr imary  o b j e c t i v e  of t h i s  f l i g h t  i s  to  d e f i n e  t h e  v i b r a t i o n  
envi ronment  imposed on t h e  payload d u r i n g  launch  and f l i g h t .  

2 .  The secondary  o b j e c t i v e  i s  t o  d e f i n e  t h e  thermal  environment  and 
s t r u c t u r a l  i n t e g r i t y  of t h e  payload housing d u r i n g  l aunch  and f l i g h t .  

3 .  A d d i t i o n a l  i n s t r u m e n t a t i o n  i s  be ing  f lown f o r  de t e rmin ing  t h e  f l i g h t  
characteristics of  t h e  v e h i c l e .  

4. T h i s  f l i g h t  w i l l  a l s o  provide  f o r  a quaLiffcation test flight sf the 
PPM t e l e m e t r y  sys tem,  p r i o r  t o  u s e  on s c i e n t i f i c  m i s s i o n s  aboard  h i g h  performance 
v e h i c l e s .  

C. F l i g h t  In fo rma t ion  

With a n  80 pound payload ,  11' nose  cone w i t h  a p i t c h  yaw og ive  t i p ,  f o u r  
r i g i d  t u r n s t i l e  a n t e n n a e  whiskers  , and two quadra loop  a n t e n n a e ,  t h e  r o c k e t  w i l l  
t h e o r e t i c a l l y  be c a p a b l e  o f  a t t a i n i n g  a n  a l t i t u d e  of  97.7 s t a t u t e  miles (157.2 K m , )  
i f  f i r e d  a t  a n  80' e l e v a t i o n  a n g l e  f r o m  Wallops I s l a n d ,  V i r g i n i a .  

SECTION 11 - ROCKET INFORMATION 

A. Rocket 

The r o c k e t  w i l l  be a s t anda rd  GSFC Nike Apache v e h i c l e  w i t h  20 sec. 
d e l a y  head i n s e r t e d  Apache i g n i t e r ,  

B. Performance 

Vehic le  performance based on a n  80 pound payload and a n  80° launch  
a n g l e  i s  e s t i m a t e d  t o  be as f o l l o w s :  

Booster i g n i t i o n  t i m e  
Boos te r  burnout  t i m e  
Booster burnout  a l t i t u d e  
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0 sec. 
3.5 sec. 
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Booster burnout  v e l o c i t y  
Booster burnout  h o r i z o n t a l  r a n g e  
Booster bu rnou t  f l i g h t  p a t h  a n g l e  

Apache i g n i t i o n  time 
Apache i g n i t i o n  a 1 t i  t u d e  
Apache i g n i t i o n  v e l o c i t y  
Apache i g n i t i o n  h o r i z o n t a l  range  
Apache i g n i t i o n  f l i g h t  p a t h  a n g l e  

Apache burnout  t i m e  
Apache burnout  a l t i t u d e  
Apache burnout  v e l o c i t y  
Apache burnout  h o r i z o n t a l  range  
Apache burnout  f l i g h t  p a t h  a n g l e  

Peak Time 
Peak A l t i t u d e  
Peak A l t i t u d e  h o r i z o n t a l  r a n g e  
Impact t i m e  
Impace range  

C. Recovery i s  n o t  r e q u i r e d  

D.  Weights and Dimensions 

1. Weights 

Nike Apache launch  weight  t o t a l  
Payload we igh t  
Apache burnout  weight  

2 .  Rocket Dimensions 

Payload l e n g t h  
Apache l e n g t h  
Second s t a g e  
Nike s t a g e  l e n g t h  
T o t a l  l e n g t h  
Apache body d i a m e t e r  

3159.8 f t . / s e c .  
1131 f t .  
77.6O 

20 sec. 
39 ,005  f t .  
1487.3 f t . / s e c .  
9296 f t .  
7 4O 

26.4 sec. 
61 ,434  f t .  
5929 f t . /sec .  
16,016 f t .  
72. go 

197.9 sec. 
97.7 s t .  m i .  
54.2 s t .  m i .  
387 sec. 
108.8 s t .  m i .  

1614.5 l b .  
80 lb .  
166.5 l b .  

82 i n c h e s  
107 i n c h e s  
189 i n c h e s  
151 i n c h e s  
340 i n c h e s  
6 . 5  i n c h e s  

E .  M o d i f i c a t i o n s  

1. Four s t a n d a r d  GSFC T u r n s t i l e  Antenna Whips and t w o  quadra loop  
an tennae  w i l l  be used  f o r  t e l e m e t r y  t r a n s m i s s i o n  from launch  t o  impact .  

2.  A p i t c h  yaw o g i v e  nose  t i p  w i l l  be f lown t o  de te rmine  a n g l e  of 
a t t a c k  data.  

3 .  The Apache f i n s  w i l l  b e  f i t t e d  w i t h  s p i n  t a b s  t o  a c h i e v e  a f i v e  
( 5 )  RPS s p i n  rate. 
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F. I n s t a l l a t i o n s  

1. 

2 .  

3. 

4 .  

5. 

6 .  

7.  

8. 

9 .  

P i t c h  yaw o g i v e  

Acce le romete r s  ( 6  h i g h  f requency  - 6 l o w  f r e q u e n c y )  

S t r a i n  gauges  ( 6 )  

The rmis to r s  (20)  

Thermocouples (3) 

Quadraloop a n t e n n a e  

PPM Telemet ry  sys tem 

FM/FM Telemet ry  sys tems (2)  

Magnetometer 

G. P y r o t e c h n i c  I n s t a l l a t i o n s  

None - The payload i s  des igned  to  remain i n t a c t  t h roughou t  t h e  f l i g h t .  

SECTION 111 - EXPERIMENT AND INSTRUMENTATION 

The r o c k e t  w i l l  c a r r y  i n s t r u m e n t a t i o n  t o  measure mechanica l  and thermal  
stresses G;: +h,. L L ' G  - - * -1 - -A paJ*""U D I I U  - - A  ----l--.-I yaJ*"uu hsusing. There will a l s o  !?e ins t r ! !mentet ion 
aboa rd  for d e t e r m i n i n g  v e h i c l e  a t t i t u d e .  

SECTION IV - FIRING RANGE 

A .  Radio F requenc ie s  

FM/FM 231.4 Mc/s - 2 Watts, FM/FM 240.2 Mc/s - 2 Watts, and PPM 
244.3 Mcls - 3 5  Watts. 

B. Range S a f e t y  

Normal f o r  Nike Appche f i r i n g s .  

C. Ground S t a t i o n  Suppor t  

1. Opera t ion  of NASA Wallops I s l a n d  t e l e m e t r y  ground s t a t i o n  and 
GSFC t e l e m e t r y  ground s t a t i o n  l o c a t e d  i n  t h e  Aerobee Blockhouse,  and s t a t i o n s  
"A" and "C" for PPM t e l e m e t r y  w i l l  be r equ i r ed  f o r  t h i s  f l i g h t .  

2.  Complete r e c o r d i n g  of t h e  r e c e i v e r  v i d e o  on 5 i n c h  d i r e c t  re-. 
corded  magne t i c  t a p e  w i t h  semo c o n t r o l  on  17 Kc/s and 100 Kc/s t a p e  speed 
compensat ion w i l l  be r e q u i r e d  f o r  t h i s  f l i g h t .  One magnet ic  t a p e  r eco rd  s h a l l  be 
s e n t  t o  M r .  Lloyd W i l l i a m s ,  Code 321,  and one copy to  M r .  R. W. Shapard ,  Code 671 .4 .  

3 .  It is  r e q u e s t e d  t h a t  complete r e c o r d i n g  by d i r e c t  r e c o r d i n g  o s c i l -  
l og raph  be made o f  d i s c r i m i n a t e d  s u b c a r r i e r  d a t a  on b o t h  FM/M t e l e m e t r y  sys tems.  

40 



These r e c o r d s  a re  t o  be made a t  a speed of  10 i n c h e s  per second u n t i l  apogee 
and a t  one i n c h  p e r  second from apogee t o  s p l a s h .  

D .  Ionosonde 

No requi rement .  

E.  Radar Beacon 

None- 

F. Meteoro log ica l  Suppor t  

S t anda rd  m e t e o r d l o g i c a l  s u p p o r t  as  r e q u i r e d  f o r  launch  of t h i s  
v e h i c l e  w i l l  be conducted and e v a l u a t e d  by Wallops I s l a n d  p e r s o n n e l .  

G .  Ba l l i s t ic  Data 

Opera t ion  of a l l  a v a i l a b l e  t r a c k i n g  equipment f o r  t r a j e c t o r y  d a t a  
i s  r e q u i r e d .  
a b l e .  S i x  c o p i e s  e a c h  of  t a b u l a t e d  and reduced t r a j e c t o r y  d a t a  are t o  be 
forwarded t o  Code 6 7 1 . 4 ,  Goddard Space F l i g h t  C e n t e r .  D i s t r i b u t i o n  to P r o j e c t  
S c i e n t i s t  w i l l  be made from t h a t  o f f i c e .  

FPS-.16 , Spandar  and MIT r a d a r  t r a c k i n g  are  p a r t i c u l a r l y  d e s i r -  

H .  I n - F l i g h t  Data 

The f o l l o w i n g  i n f o r m a t i o n  should  be provided  t o  t h e  P r o j e c t  S c i e n t i s t  
immediately a f t e r  t h e  f l i g h t .  

1. Absolu te  t i m e  of t a k e - o f f .  
2 .  P r e l i m i n a r y  r a d a r  t r a j e c t o r y  p l o t .  
3 .  Second s t a g e  i g n i t i o n  t i m e ,  a l t . ,  and v e l o c i t y ,  
4 .  Second s t a g e  burnout  t i m e ,  a l t . ,  and v e l o c i t y .  
5. Peak t i m e .  
6 .  Peak a l t i t u d e .  
7 .  Impact t i m e ,  r a n g e ,  and a z i m u t h .  

I .  Communications 

No s p e c i a l  r e q u i r e m e n t s .  

SECTION V - PHYSICAL RECOVERY 

None 

SECTION V I  - FACILITIES AND SERVICES 

A .  The f o l l o w i n g  s e r v i c e s  and f a c i l i t i e s  w i l l  be needed d u r i n g  r o c k e t  
p r e p a r a t i o n  and f i r i n g  o p e r a t i o n :  

1. Range i n s t r u m e n t a t i o n  a s  d e k c r i b e d  i n  SECTION I V  
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2.  M e t e o r o l i g i c a l  s u p p o r t  as d e s c r i b e d  i n  SECTION I V  i s  r e q u i r e d .  

3 .  Rocket p r e p a r a t i o n ,  f i n  a l ignmen t ,  weight and  C.G. ,  i g n i t e r  
i n s t a l l a t i o n  and f i r i n g ,  i n d i v i d u a l  stage we igh t ,  C . G . ,  l o c a t i o n ,  and l e n g t h  
are t o  be  measured. It i s  r e q u e s t e d  that we igh t ,  C.G. l o c a t i o n ,  and l e n g t h  
be  de te rmined  from t h e s e  measurements for  t h e  total  v e h i c l e  b e f o r e  launch  and 
f o r  i g n i t i o n  and burnout  of  t h e  second s t a g e .  

4. Labora to ry  Space - Use of  200 s q .  f t .  of assembly  and l a b o r a -  
t o r y  space i n  one of  t h e  bays  a d j a c e n t  t o  t h e  Smal l  S c a l e  Shop i s  r e q u i r e d .  

5. 
f l i g h t  i n f o r m a t i o n  and documenta t ion  w i l l  be r e q u i r e d .  
e a c h  of a l l  s t i l l s  are r e q u i r e d  by t h e  P r o j e c t  S c i e n t i s t .  

Photographs  - The normal requi rement  f o r  movies and  s t i l l s  for 
A t  least t h r e e  c o p i e s  

6 .  Messing F a c i l i t i e s  

N o  r equ i r emen t .  

7 .  Nike and Apache motor numbers are t o  be  s u p p l i e d  t o  t h e  s c i e n t i f i c  
p e r s o n n e l .  

8 .  F a c i l i t i e s  t o  c h a r g e  f l i g h t  batteries are r e q u i r e d .  

9 .  Machine shop f a c i l i t i e s  w i l l  be r e q u i r e d  to  f a b r i c a t e  s p i n  tabs 
i n  acco rdance  w i t h  drawing C1394 w i t h  an  "A" dimens ion  o f  0 .201  i n c h e s .  

SECTION V I 1  - PERSONNEL 

The f o l l o w i n g  p e r s o n n e l  w i l l  be p r e s e n t :  

N a m e  Organ iza t ion  Funct ion  - 
Lloyd W i  1 1 iams 
James Nagy 
Richard Erdman 
J. S. O'Br ien  
John Kite 
John Cameron 
R. W.  Conrad 
Don T a c k e t t  
Ray S t a t t e l  
P a u l  Velgos 
R. W. Shapard 

GS FC 
GS FC 
GSFC 
GS FC 
GS FC 
GS FC 
GS FC 
GS FC 
GS FC 
GS FC 
GSFC 

P r o j e c t  S c i e n t i s t  
V i  b r a t  i o n  Eng inee r  
Techn ic i an  
Mechanical  Eng inee r  
Techn ic i an  
I n s t r u m e n t a t i o n  Engineer  
Te lemet ry  Eng inee r  
I n s t r u m e n t a t i o n  Engineer  
Te lemet ry  Eng inee r  
Te leme t r y  Engineer  
Veh ic l e  Manager 

SECTION VI11 - SCHEDULE OF OPERATIONS 

23 May 1963 Equipment and pe r sonne l  a r r i v e  a t  
Wallops I s l a n d  

24 May 1963 I n s t r u m e n t a t i o n  check 

27 May 1963 Hor i zon ta l  check 

28  May 1963 F i r e  r o c k e t  
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I R I G  Band Number 

E 
C 
A 

13  
1 2  
11 
10 
9 

E 
C 
A 

13 
12 
11 
10 

Channe 1 Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15 

SECTION IX - TELEMETERING ALLOCATION 

The telemeter channe l  a l l o c a t i o n s  are as f o l l o w s :  

FM/FM 111 (240 .2  Mc/s) 

S t i mu 1 u s 

V i b r a t i o n  Acce le romete r  #l 
V i  b r a t  i o n  Acce le romete r  #2 
V i b r a t i o n  Acce le romete r  #3 
High Temperature ( 0 -  1000°F) 
Low Acce le romete r  111 - Long. ( -30g t o  +60g) 
Low Acce le romete r  112 - L a t .  (? 25g) 
The rmocoup le # 1 
Ogive - Y a w  

FM/FM IC2 ( 2 3 1 , 4  Mc/s) 

V i b r a t i o n  Acce le romete r  #4 
V i  b r a t  i o n  Acce l e  rome t e r #5 
V i  b r a  t i on A c  c e 1 e rome t e r #6 
V o  1 t a g e  Monitor  
Low Acce le romete r  #4 - Long. 
Low Acce le romete r  #3 - L a t .  (? 25g) 
Low Acce le romete r  #5 - L a t .  (? 25g) 

( -30g t o  +60g)  

PPM (244.3 Mc/s) 

S t i m u l u s  

The rmo coup 1 e # 1 
Thermocouple #2 
Thermocouple #3 
Ogive - P i t c h  
Ogive - Y a w  
Magnetometer - Lateral 
Magnetometer - L o n g i t u d i n a l  
S t r a i n  # I  (+ 1000 u 1 1 / 1 1 )  

S t r a i n  /12 (T 1000 u 1 1 / 1 1 )  

S t r a i n  113 (+ 1000 u 1 1 / 1 1 )  

S t r a i n  114 (+ 1000 u 1 ' / 1 1 )  

S t r a i n  #C5 (+ 1000 u 1 1 / 1 1 )  

S t r a i n  #6 (T 1000 u 1 1 / 1 1 )  

Low Temperature  (0-500° F)  
Vo l t age  Monitor  

SECTION X - W I R I N G  DIAGRAMS 

The f o l l o w i n g  drawings a re  a t t a c h e d :  

Enc losu re  1 - Nike Apache I g n i t i o n  C i r c u i t .  
Enc losu re  2 - A l t i t u d e  v s .  Range Curve. 
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A comple te  w i r i n g  diagram may be o b t a i n e d  from Mr. E.  E .  Bissell, 
Goddard Space  F l i g h t  C e n t e r ,  Code 6 7 1 . 3 .  
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BY DATE SYY NO. DESCRI?TION 

RI 

CHKO 

LI 
1 1 T ? 

K3, - 51 17, ILWATT C A C 6 O N  LIMITIN3 RESIZTOE. 

R4, R5, - 0.1 M n I/? WATT CARBON. 

I __ ..-- ~- I I W I P I N G  D I A G R A M  
DESCRIPTION MATERIAL SPECIFICATION ITEM NO PART NO. &, 

! CALC 
ULLESS OTHERWISE SPECIFIED 0 Y  DATE YYQW, ACTUAL 

BREAK ALL EDGES W3- 015 
ALL SHALL FINISHED FILLETS 

SCALE 

ALL O~HENS~ONS ARE IN INCHES CHKD 1 C)CJ i 1 5 , ~ ' " ~  bdl Fi I NG D I G I <  A M, hEnT ASY Se&9!SEDOd8lCl 
AND As NoTED h~~~~ 

020- 040 R 

L -2, 

P Y R O G f  N T€-5&k+-49 O#ZrLLc ENGR ~ ~ , = ~ ' ~ f i ~ h h  
TOLERANCES 
0000 010 OW 030 
A\GLES . 1 2 '  FRACTlOhS 1 15 

MIL-510-10 

HA'.DBOOK H 28 AN0 SUPPLEVENT kRESs L 1 '  ' ,": 
JAh-510-I9 

' 

FIYISHEO SURFACES= PER ENGR - -  
TOLERANCES ARE PER MIL-STD-8 u r n  ' 
THRIAOS A R f  PER FEDERAL BI a/& u- El1067 

--+- 
SAFETV 

APPO 

WELDING SYMBOLS ARE PER 

Elk- Dwsm 

/ Arm Maryland k?kt p, ,* Elkton 
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APPENDIX B 

TEST DIRECTIVE 

for 

WALLOPS MODEL 

Goddard Mode 1 Nlke-ADache 1 1 . 1 1  1 GT 

PRIMARY LAUNCH TIME 18002, October 29. 1963 

ALTERNATE LAUNCH TIME 18002, Oatob& 30, 1963, 
October 31, or November 1963 

WALLOPS JOB ORDER: 004-7@ 

BADGENO. ~9 

TEST DIRECTOR 

v 

RANGE SAFETY OFFICER 

ASS1STANT:TEST DIRECTOR 

MR. ROEIEEU L. IMJELL 

MR. RALPH D. WELSH, Ji?. 

MR. RALPH D. WELSH, JR. WALLOPS PROJECT ENQINEER 

GODDAiiD VEHICLE MANAGE3 MR. R. W. SHLPAW 

GODDARD PROJECT SCIENTIST m. LLOYD WILLIILKS - 

SUBMITTED: 

APPROVED: 

!.lilliam L. Lord 
~~ 

Chief, Flight Test Division 

t Projec 

Branah 

Ralph D. Welsh, Jr. 
Project Engineer 

\ 

ts Seation 
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A. GENERAL INFORMATION: 

1, The primary objective of t h i s  f l i g h t  is t o  define t h e  
vibration environment inposed on a Nike-Apache payload 
during launch and f l igh t .  The secondary objective is 
t o  define the thermal  mviroment and s t ruc tu ra l  i n t eg r i ty  
of t h e  payload housing during launch aad f l i gh t .  Addition81 
inatrumontation ir bob8 flown for drt .r~lbing t h e  flight 
characteristics of t he  Nike-Apache vehicle. 
w i l l  also provide for a qualification test of t he  PPH 
telemetry system, pr ior  t o  use on scientific mission8 
aboard high-perf o m c e  vehicles. 

This fiight 

. 2. With a 80-pound payload, t h i s  rocket iS theoret ical ly  
capable of attaining an a l t i tude  of 79 naut ical  miles if 
fired at an offoctive olevation angle of 80°. 
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03-30-00 

03-oe-00 

02-30-00 

02-1 0-33 

02-c5-00 

02-00-00 

01 -40-00 

01 -30-00 

01 -1 5-00 

01-00-00 

00-55-00 

00-50-00 

ITEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

OPERATION 

Launch corner-reflector type balloon and track t o  65,000 ft. 

Time Count, 

Vehicle is completely staged end mounted on launcher. 
includes payload in s t a l l a t ion  and lanyard a t t achen t s .  

Clear launch area f o r  payload instrumentation checks. (a0.2, 
244.3 Sa31.4 M c )  Vehicle i n  horizontal position. (See note 8 )  

Payload external power lt0Nlt. 

Stations acknowledge signal. ) 

Payload control send calibrate.  

Payload internal power ttON1v. 

Payload external power llONtl. 

Payload power W?F". 
payload ItGOt1. ) 

Surveillance a i r c ra f t  on Station: 

I This 

(Goddard and Wallops T/M 

(Acknowledge signal. ) 

(Payload control announce and verify 

Frequencies: Primary ........................ 326.3 Pi2 
If needed ...................... 3105 KC AU 

Release radiosonde t o  maximum al t i tude.  

Begin releasing theodolites on 15 minute schedule. 

Photographers take documentary stills. 

Release chaff-type balloon and track t o  6,000 ft .  

'Xear launch area fo r  payload instrumentation checks. (240.2, 
264.3 & 231.4 E) Vehiale i n  ve r t i ca l  position. (See note 8 )  

Payload external power ttONtt. (Goddard and Wallops T/M 
Stations acknowledge signal, ) 

Payload control send calibrate.  

Payload in te rna l  power 18 ODP. ( Aokmwledge r lgnd .  ) 

Payload external power ItON" 

I 
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21 

22 

23 

26 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

tablish road blooks. (Island gas station and Aerobe touer.) 

Payload (244.3 z) e x t e u  power "010". 

payload (240.2, 244.3 & 231.4 X) i n t e d  power V ~ 1 1 .  

(Acknowledge signal. ) 

Telemeter tape recorders W P ;  paper recorders nabllt fast. 

Payload control send, calibrate. (Goddard Station A *verify. ) 

%gin releasing theodolites on h i m a t e  rchedule. 

Fire rkrutrrd 2.75-Iwh k a t  roolmt w i t h  flare. 

Payload (231.4 and 240.2 E) external Fver "a". 
and Wallops T/M Stations a&nowledge signal.) 
radiate contiruu>ua4 beyond this point. 

Begin final l a d o r  settingo. 

T h e  Count. 

Time Count. 

Final launcher settings oomplete. 

Tims count. 

Time Count. 

Time Count. 

Time Count. 

( W a r d  
-load w i l l  

. 

lear area for t Acknowledge) 
(Radar 1 
Radar 2 
Radar 3 
Radar 4 
Camera 1 
Cappsra 2 
Cappsra 9 

I 

launching and make station checks: 

Blockhouse No. 2 
Payload Control 
Goddard Telemetry Station 
Wallops Telemetry station 
Launch Supervisor 
Raage Clearance 
Range Control Center 

Coddard T/M englneer verify payload ie "CON. 
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00-0~-00 
(cont ld)  

00-02-03 

06-01 -00 

GG-03-35 

b’+OO-O 5 

&J-0&04 

90-00-03 

c3-00-02 

00-00-01.5 

03-c;-. :; 

00-00-00 

I’ T” - PL US 
Hr-Min-Sea 

00-00-01 

00-00-02 

-- 
ITEM 

39 

40 

41 

42 

43 

44 

45 

44 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

OPERATION 

Telemeter tape recorders llOFFtl; paper reaorders slow. 

pull payload umbilical. 

Time Count. 

Telemeter tape recorders llON1l; paper recoxhers “GX” fast. 

Hold u n t i l  pad clear i f  necessary. 

Time Count. 

Time Count. 

Time Count. 

Time Cout .  

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Bomb tone a. 
Time Count. 

Bomb’tone OFF. 

F i r s t  stage (NIIQZ) fires. 
squib (20 seconds) f i r e d  via Maspole oirouit. 

Second stage igni t ion delay 

Tino Count. 

Time Count. 1 
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00-00-05 

00-00-3 0 

00-00-1 5 

00-00-20 

00-00-21 

O S O O - 2 2  

00-0~~23 

Q & & ~  

OW0-25 

00-00-26 

00-09-30 

0040-40 

00-00-50 

00-01-00 
I 

00-01 -30 

O E 0 2 - 0 0  

00-02-30 

oes3-00 

O M 3 - 1 0  

00-03-20 

00-03-30 

- 
ITEM 

60 

61 

62 

63 

64 
65 

66 

67 

68 

69 
70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

$0 

81 

82 

Time Count. 

Time Count. 

Tirps Count. 

Timb Count. 

Second Stage (APACHE) fires (delay squib). 

Time Count, 

Tims Count, 

Time count. 

TIP38 Count. 

Time Count. 

Second Stage (APACHE) burns out. (26.4 seconds) 

T i m  Count, 

T i m  Count. 

TIP38 Count. ~ 

Tirne Count. 

Time Count, 

Tinre Count, 

Time count. 

Time count. 

Apogee (3 minutes 11 seconds) 79 I, M. 



00-04-00 

09-\34-30 

03-05-03 

30-0 5-30 

S3-36-00 

20-06-1 0 

00-06-20 

ITEM OPERATION 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Time Count. 

Impact ( 6  minutes 14 seconds) 

Release radiosonde t o  maximum al t i tude.  

84 N. M. 

, 
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C. NOTES. 

1. The mil i tary launcher, in Launuh h a  No. 2, w i l l  k utiUsed for 
launching this vehicle. 

Effective firing. AzImth ................................. 115' 
~ f t ~ o t i t n  avatiorr a10 a .. BOO 0. a 

2. Vehicle impact distances are as follous: 

F i r s t  Stage ......................................... 3 N. M. 
second stage ........................................ 84 1. M. 

3. Vehicle performaace based on a 80-pound payload, -degree launch 
angle, 11-degree nose cone with a pitch yaw ogive t i p ,  four rigid 
t u r n s t i l e  antenna whiskers, and two quadraloop ar~tepna is as follows: 

- Event Time Altitude Horizontal Velocity Flight 
( f e e t )  RanRe (ft.1 ( f t / s e c l  Path &le 0 

Nike 

Apache 

Apache 

Apogee 

The following frequencies w i l l  be radiated from the peyload: 

burnout 3.5 5339 1140 31950 3 77.75 

Igni t ioP 20 39,506 9329.6 1511 74.3 

burnout 24.4 61 , 576.5 15,813.7 56%. '7 73.3 
479,000 254,200 ;;& 0 512,000 Impact 

4 .  

231.4 FM/FM Telemeter .............. 2 watts 
240.2 Mc FM/FM Telemeter ............. 2 watts 
244.3 IC PPM Telemeter ............... 35 watts (peak) 

Data which w i l l  be telemeteredarefrom many types of sensors t o  
measure vehicle performance . These include accelerometers, vibra- 
tion accelerometers, s t r a i n  gauges, temperature sensors, magnetom- 
eters, and a pitch yaw ogive nose t i p  to determine angle of at tack 
data. 
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4 

5 .  The Nike fins on t h i s  model are canted at 25 minutes to give a 
2 rps (CW) roll rate at Nike burnout. 
a .201-inch wedge attached to the f in  trailing edge of a l l  four 
fins to give the second stage and payload a 5 to 5.5 rps r o l l  
rate at Apache burnout. 

Bomb tone will be transmitted on 3105 KC & for  the puFpOS0 of 
time synchronization. 

The Apache fins w i l l  have 

6. 

7. In case of misfire: KEEP LAUNCHING AREA CLEAR AND ALL PERSONNEL 
REMAIN UNDER COVER UNTIL ''m C LEAq" IS G I V m  
FROM RCC. 

8. During horizontal and vertical instrumentation checks, a l l  three 
2equencies will be suitched simultaaeously. 
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APPENDIX C 

FLIGHT SAFETY PLM 

VEHICLE NME-Ap A m  

WALLOPS MODEL NO. 1 

RANGE USER'S NO. 1lrD 1 

LAUNCH DATE - 2 

LAUNCH AREA - NO. 1 LAUNCHER Laupcher 

LAUNCH: ELEVATION BOO AZIMUTH ll50 

IMPACT AND OVERFLIGHT CRITERIA: MOLATED NOT VIOLATED X 

LAUNCH SAFETY REQUIREMENTS TESTED UNDER "INHERENTLY SAFE FLIGHT", VOLUME IV, WAUOPS 

S-.'AZtS ifAND8OOK ARE: SATISFIED X NOT SATISFIED 

RZASONS FOR NOT BEING SATISFIED ARE 

FLIGHT TERMINATION SYSTEM: YES NO x 

WIND WEIGHTINGI COMPUTER MANUAL 

LiMi iAf iWS 

WINDS: BALLISTIC - SURFACE 30 fps 

SETTINGS: ELEVATION +3O; -6' AZIMUTH 

VACAPES AREA CLEARED 138 14 NRVEILUNCE -12; 

ASS'T RANGE SAFETY OFFICER Mr. JamesAtkiaeon 

PROJECT ENGINEER Mr. Ralph Welsh 

HEAD, GROUND AND PLIGHT SAFETY SECTION 

- ,  
APPROVED: 

1 LOYO C PARKER 
HEAD, RANGE SAFETY BRANCH 

R EVi E W ED: 

ROBERT 1. OUFFY 
HEAD, PROGRAM MANAGEMENT AND LIAISON BRANCH 

/ 
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APPENDIX D 

GROUND SAFETY PLAN 

FOR 

WALLOPS MODEL a-ml 
NME-APACBE 1 4 * U  

PRIMARY LAUNCH TIME 19002 011 6 1963 
ALTERNATE LAUNCH TIME 

RANGE SAFETY OFFICER M R e  ROBEIT L e  DeLUCIA 

ASSISTANT RANGE SAFETY OFFICER, 

TEST DIRECTOR T. 

MR. JW He ATKIRSOI? 

ASSJSTANT TEST DIRECTOR 

WALLOPS PROJECT ENGINERR MR. RALW D o  WgtsB 

Head, Ground & Fl-t W e t y  Section 

APPROVED: 
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LAUNCH 

IGNITER 
TYPE 

M24 

GROUND SAFETY PLAN 

Saul 8 $QUI E 
DELAY ACTUATOR 

0 sec. Circuit 
Programmed Ground-firing 

GENERAL 

VEHICLE NIKE-APACHE 

STAGE 

= -  WALLOPS MODEL 1 

RANGE USER MODEL 14.111 - 
LAUNCH AREA No*- LAUNCHER f d i l f * r Y  

PRIMARY MISSION TO define the vibration environmnt Imposed on th: payload, the 

thermal environment and structural integrity of the payload during launch and 

fli@tI t o determine the f l i a  c haracteristics of the vehicle, and to provide 
qualification test flight of the PPM telemetry system. 

MOTOR 
TYPE 

VEHICLE DATA 

Standard Apsche 

MAIN MOTORS AND IGNITERS 

20 6ec. &stainer Circuit 

I 

r 

1 

ASSISTS 

I I 

-I 

1 
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IGNITER SQUIB CHARACTERISTICS 

I 

I 

I 

, 

1 

I 

I I I I I I 

PY ROTECHNlCf AND OTHER HAZARDOUS INSTALLATIONS 

VEHICLE: None 
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P RlMARY PAY LOAD: None 

FR EQU ENCY TYPE 

FM/m Transmitter 231.4 MC 

WFM Transmitter 240.2 MC 

m - ~ s m i t t e r  244.7 MC 

SECONDARY PAYLOAD: 1\Tnnp ' 

POWER RATING 

2 w a t t 6  

2 Watt6 

75 w a t t s  (peak) 

~ 

OTHER: 

VEHICLE RADIO FREQUENCY TRANSMITTERS: 
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THE LAUNQllWG 
I 

- 
OF ALL v w i a e s  FROM WALLOPS STATION IS 

APPROVAL OF IGNITER AND ?YROTEOINIC WIRING DIAGRAMS. 

SUWECT TO THL 

THESE CIRCUITS 

ARE REVIEWED BY THE RANGE SAFETY SECTION WlITH CONSIDERATION TO ESTAB- 

LISHED SAFETY CRITERIA. 

THE STATUS OF 

IS  At FOlLOWSr 

'm APPROVED 

THE WRING DIAGRAMS FOR THE ABOVE DESIGNATED VEHlaE(S) 

0 APPROVED WITH THE FOLLOWING QIANCES OR REOUIREMONTSs 
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PAD SAFETY 

ASSIGNED BADGE NO. 9 

PAD SUPERVISOR R o m e  

ALTERNATE PAD SUPERViSOR 

PRELAUNCH DANGER AREA T-1 - 

DANGER AREA CLEARANCE REQUIREMENTS 

F'RliUUIEH D U G  ER AREA: See "Launch Area Operations and Personnel 
Restrictions" below. 

m - 1 1  D ersonnel in this area must be inside a re- 
inforced concrete structure between "T" -5 minutes 

Supervisor. 
afterlaunch deeinnated by the Pad 

LAUNCH AREA OPERATIONS AND PERSONNEL RESTRICTIONS 

THE FOLLOWING I S  A LIST OF ALL  MAJOR LAUNCH AREA OPERATIONS, THE PER- 

FORMANCE LOCATION OF EACH, AND THE STATUS OF THE PRELAUHCH DANGER 

AREA FOR EACH OPERATION. 

DURING CAUTION TIMES, ALL  ESSENTIAL PERSONNEL POSSESSING THE PROPER 

BADGE WILL BE ALLOWED IN THE PRELAUNCH DANGER AREA. DURING A DANGER 
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TWE I, ONLY ACTIVE ESSENTIAL PERSONNEL POSSESSING THE PROPER WDGE 

MIpxExxb l z a m n m m m m  WILL e l  
ALLOWED IN THE PRILAUNO( DANGER AREA. DURING A DANGER TIME lI, 

PERSONNEL WILL BE ALLOWED IN THE PRELAUNCH DANGER AREA. 

OPERATION 

Delivery of rocket 
motors to launch area 

Staging & Wiriag 

All parer switching & 
instrumentation checks 

All launcher setting8 

Mulually Disconnect 
umbllicsl 

PERFORMANCE 
LOCATION 

Launch Area No. 1 

mockhause No. 1 

Li3unch Area No. 1 

munch Area No. 1 

Lmmch Area No. 1 

PRELAUNCH DANGER 
AREA STATUS 

Caution Time 

Caution Tinre 

lknger Time I1 

m e r  Time I 

m e r  Tlme I 

m4ze.r m I1 . 

. -  I 
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DETAILED PAD SAFETY REQUIREMENTS AND PROCEDURES 

POWER SWITCHING LIMITATION$t Reference: Volume IV, Section 11, €We 190, "Final 
Freparations" , WALLOPS sTA-- 

SPECIAL TEST AND/OR MONITORING REQUIREMENTS: None 

RADIO FREQUENCY SILENCE REQUlREMENTSt TV, 
193, "IIF Radiation Hazards", 

s W T o N  -OK- safety 

MISFIRE PROCEDURE: - l w a z u e a  m, S e c t i o n I I . 4 1 9 4 ,  "J- 
W G F I R E  Misfire, o r  Hangfire", WALLOPS STATION HAJIDBOOK- 





APPENDIX E 
NASA 

Icocket Performance, Sstidactory = 12 Km- belatr predicted. 

*Bard on pLot board date 

Prepered 1 November 1963 
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XDHIoTf RATION: NASA 14,111 GT 

EnginelMotor Chmbem: 
Wallops Model lb~ber: 
ibcket Type: 
Number of Smgee: 
P l a c e  of Firing: 
Dute of Firing: 
Time of ?Sting: 
Inetnmenting Agencies: 
Inetnmenting Agency Chief Scientist: 
UASA Project Scientist: 
U S A  Rocket Vehicle Manager: 
ldallops Island Project  Engineer: 

BRIEF OF FLIGHT OBSECrZVBSr 

irt Stage 44063, 2nd Stage BP-15-613-2 
62-1281 
H i k e  Apscba 
2 

31 October 1963 
2117 Z 
W-CSIY: 
Hr, Lloyd Willim - Coda 321 
Hr. Lloyd Williams - Code 321 
Mr. C. H, Bscdrickr - Code 671,4 
Mr. €te!ph Welsh 

wallope f o l d ,  vir@3i8 

(1) To dafins the vtbration envlroment iaposed on tk payload during launch 

(2) To define tbe thennal envtmnment snd stntctural integrity of the payload 

(3) Provide a quaSificstion test of the PPI4 Tal-tor aboard I )  higb per- 

~d fl ight.  

housing during Lrruncb d f l lght .  

Zorrranee vehicle. 

Predicted** Obsetpcd 

Peak Altitude 90,74 8t.  ld,. 83.3 at. mi. 
Peak Time 191.2 sac. 185.12 rac. 

Ignition Data Time Altitude Valaci ty  
(8m. > (ft . I  (ft./sec. 1 

staw 1 0 0 0 
Stage 2 21.95 40.967 1,382 

Burnout Data Tfra  Altitude Velocity 
(=e. 1 [tt. 1 (f t.  /me. 1 

S e w  1 E8t .  3.5 5,329 3,195.3 
skaga 2 28.95 64,154 5,801 

Stage 1 NA NA 
Stage 2 361.5 73.1 

rn 
112.95 

Launcher Setting Actual gtf ective 

Aziirouth fharo true lvortb 102O 1 1 9  
Elevation h e  Horizontal 7 9  80° 

68 



2 

Stage I 1319,4G 
Stag@ 2 2S7.8 
Stwe 2 

(+ payload? 294 
Paylosd 77 

To ta l  l613,66 

COG, ( i n , )  COG. Reference Length ( in . )  

7 5  
50.12s 

NBP 151 
NEP LO7 875 

72.25 Nm 189,875 
28 Aft End 82 

340 ., 875 

Upper Air InRtmmsntatLon Pitch-yaw ogive, Magnetometers, Accelerometers ,  S t r a i n  
gages,  Thermocouples, Thermistors, and A l t i t u d e  e w i ~ c h e e .  

PPM 23104 
MC/B @ 3S.Watt peak 

Telemetry Xns tmsen ta t ion  - FWR4 244.3 Mc/s, P P l i F M  240,2 HC/E @ 2 Watts. 

GROUND BASED EWZWENT USED 

Telemetry Ins t rumenta t ion  - warlops l s l z n d  Main B a s e  Ground S t a t i o n ,  Aerobe Block- 
house Ground S t a t i o n ,  and S t a t i o n s  @@AI* and @*C" for PPM 

Tracking Ins t rumenta t ion  - PES-16 and SPWJDAR 

Rocket Performance - Satisfactory, with  apogee being 7 , 4  miles below predbcted, 
The s p i n  rate p r o f i l e  axh%bits a pronounced s p i n  down at 
Apaclts i f f n i t i o n ,  and a 40 degree coning 6ngPe (i.e. 20 degree 
half  angle) a t  T +41 eeconds. 

I'elmet~~ AlK three te€emetry systems func t ioned  p e r f e c t l y .  The s i g n a l  drop-  
out of PR4 is a t t r i b u t e d  to w e h i c k  a t t i t u d e  (40 degree  coning angle). 

Tracking fnotpltmentaeion - The FPS-16 and Spandar tracked t h e  v e h i c l e  Pram +5=75 
seconds to +361,12 seconds. 

Upper A i r  Iirstrurnentetion - A l l  s c i e n t i f i c  Pns tmrnenta t ion  on board fuunckioned 
n o w a l l y  J u r i n g  the e n t i r e  f l i g h t : ,  

Total Experiment - Successfu l  ,, Date .m i n  process of being  reduced. 

* Source: ??PS-16 and SPA&DAR, 
* Prediction based on flight weight - n o t  eetimaaed weight:. 
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APPENDIX G 

CAJUN-APACHE ROLL RATE 

By Reed B. Jenkins 
Code 616.2 

NASA Goddard Space Flight Center 

It is recommended that all Cajun and Apache rocket vehicles used 

as second stages in the Nike-Cajun and Nike-Apache configurations be rolled 

by the addition of fin wedges to a rate of at least 5 cycles per  second a t  burn- 

out of the second stage. This roll  rate is necessary to  insure maximum pe r -  

formance and minimum coning motion in space. 

in space is not desired or  the nature of the scientific instrumentation is such 

that a 5 cps roii is irriprzctical, it is recommended that a ro l l  rate of as close 

- 

In the event that good attitude 

to zero as possible be planned. 

out roll  ra tes  between 1 and 4 cps be avoided. 

It is strongly suggested that second stage burn-  

The reasons behind the suggested roll ra tes  are based on the dynamic 

response of the vehicle due to pitch-roll resonance. The best  flights a r e  obtained 

by rolling the vehicle at a high rate so that pitch-roll resonance is passed while 

the rolling moment due to fin cant (the result of spin tabs) is high as compared 

with induced rolling moment encountered at high angles of attack during pitch-roll 

resonance. 

which usually results in very large coning angles, a flat spin, o r  even 

catastrophic failure. 

The use of high roll  rates reduces the possibility of pitch-roll lock-in 

In the event high ( 5  cps) roll  rate cannot be tolerated every 
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attempt should be made to keep the roll  rate as low a s  possible. The reason 

for thie is to delay pitch-roll resonance until the dynamic pressure  is as low 

as possible and thus eliminate the possibility of catastrophic failure. It should 

bc noted that, in this case ,  the attitude of the vehicle in space will normally be 

relatively poor. 

Rolling at 2-3 cps will usually result  in pitch-roll resonance during 

burning of the second stage and about a t  the time of maximum second stage 

dynamic pressure. 

in structural  failure of the vehicle in the event of marginal fin o r  payload designs. 

Such a condition can affect performance and may even result  

To control roll  during Cajun o r  Apache flights, NASA uses the - fin wedge 

With this method it  i s  a simple process to make adjustments in the - technique. 

field. 

fin slots in the fin assembly shroud during manufacture and it would be impossible 

to make field adjustments. 

rate in the field. 

If the entire fins were to be canted, it would be 'necessary to mill canted 

Use of wedges allows adjustment for any desired rol l  

Figure 1 shows the dimensions of the wedges commonly used on NASA 

vehicles. The thickness of the trailing edge of the wedge above the surface of 

the fin,  delta (A), is variable dependent upon the desired rol l  rate.  Figure 2 

gives the dimensions for  delta (A) for  various roll  ra tes  as a function of burnout 

velocity of the second stage where wedges a r e  used on 2 fins only (180° apar t ) .  -- 
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In the event it i o  desired to  instal l  wedges on all four fins (as is now 

NASA pract ice)  , the dimension of delta (A ) given in figure 2 should be reduced 

by one half. 

we desired a rol l  ra te  at burnout of 5 cps, the delta (A) thickness of the wedge 

would be 0.252 inches if wedges were to  be installed on two opposite fins. 

For  example , i f  on a vehicle having a burnout velocity of 6500 fps ,  

If  wedges were to  be installed on all four fins, a Aof 0. 126 inches would be 

used. 

It should be noticed that the delta (A) thickness is that over and above the 

portion of the wedge that is recessed  into the fin panel. 

to improve air flow over the wedge and to prevent thermal  e r ros ion  of the wedge 

leading edge. 

The wedge is r e c e s s e d  
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APPENDIX I 

i & k d u  
-.. ---------- 

FINAL STAT US REPORT: 

PRoJECTr Wallops Model G2-1281 (Goddard Model Nike-Apache 14.111 GT) 

December 18, 1963 

I 

, W m s  Mr. Ralph I). Uelsh, Jr. 

: 

b a: On October 31, 1963, a t  21172, Wallops Model C2-1281 (Goddard 
Model Nike-Apache 14.111 GT) w a s  launched from the Military 

jec t ive  of t h i s  f l i g h t  w a s  t o  define the vibrat ion environment 
imposed on a Nike-Apache payload during launch and f l igh t .  
The secondary objective was t o  define the thermal environment 
and s t ruc tu ra l  i n t eg r i ty  of the payload housing during l aunch .  

the f l i g h t  character is t ics  of the vehicle. This f l i g h t  w a s  
a lso used as a qual i f ica t ion  t e s t  of the PPM telemetry system, 
pr ior  t o  use on s c i e n t i f i c  missions aboard high-performance 
vehicles. A l l  f l i g h t  objectives were satisfied; however, r o l l  
rate of t h i s  model w a s  not as predicted. The Nike fins on t h i s  
model were canted a t  25 minutes t o  give a 2 rps (cw) r o l l  rate 
a t  Nike burnout. The Apache fins had a .201-inch wedge attach- 
ed t o  the f i n  t r a i l i n g  edge of a l l  four fins t o  give the second 
stage and payload 5 t o  5.5 rps r o l l  r a t e  a t  Apache burnout. The 
actual r o l l  rate f o r  the Apache motor was 5 t o  6 rps prior  t o  
igni t ion;  however, during Apache thrusting, the spin r a t e  dropped 
t o  2 rps. Since the p i tch  natural  frequency is 2 t o  3 rps a t  
Apache burnout, the i i ~ ~ t o r  v/2a,vload apparently experienced pitch- 
r o l l  coupling, causing a severe & detrimental coning aiigl8. Thla 
condition caused the payload t o  experience a f l i g h t  environment 
which c k o t  be considered typical. 

I Launcher, Launch Area No. 2, t h i s  Station. The primary ob- 
I 

and f l i g h t .  Additional instrumentation was flown t o  determine . .  

All Wallops iadars tracked this venicla 62th ,os4 results. 
Following is a comparison between actual and predicted vehicle 
performance : 

Nike wlmout- 
t i m e  (+secs) 
veloci ty  ( f  t/sec) 
r o l l  rate (rps)  

Apache Ignition- 
time (+ secs) 
a l t i t ude  ( f t )  
veloci ty  ( f t/se c ) 
r o U  rate (rps)  
horizontal range ( f t )  

f l i g h t  aaimuth (degrees) 
I f l i g h t  path angle (degrees) 

ZREDICTED 

3.5 
31 95 
- 2  

AulZAL 

3.5 
31 54 

2 

21 -85 
40,839 

1,352 
5.5 

71 .@ 
112.2 

10,417 
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Apache burnout- 
time (+secs) 
a l t i t ude  ( f t )  
veloci ty  ( f t /sec)  
r o l l  r a t e  (rps) 
horizontal range ( f t )  
f l i g h t  path angle (degrees) 
f l i g h t  azimuth (degrees) 

Apogee- 
time (secs) 
a l t i tude  ( f t )  
horizontal range ( f t )  

Impact- 
time (secs) 
horizontal range ( f t )  

Following are l i s t e d  radar data: 

SPAND4 

- Event 

Acquisition 
Apogee 
Impact 

FPS-16 

Acquisition 
Lost track 

MOD I1 

Acquisition 
Lost track 

SCR- 584 

Acquisition 
Lost track 

JWDICTED 

26.4 
'61 , 576.5 

5,660 
5. 5 

1 3,813 . 7 
, 73.3 

115  - 

191.2 
479,131.3 
254,626.6 

374.4 
51 0 , 773 9 

ACTUAL 

28.95 
64,154 

5,801 
2 

17,214 

112 
73.72 

364.12 
455,303 (113' b) 

Time(+secs) s t i t u d e ( f t )  Horizontal Ranne(ft) 

25 47,334 
185 U O ,  274 
361, 0 

5 9,950 
150 41 1,423 

5 9,950 
58 197,000 

6,850 4 134,227 
43 

11,496 
223,418 
455 9 303 

1,500 
59 , 000 

1,000 
38,070 

DOPPLER radar reported 20 seconds of good record. 
hSe and Goddard Blockhouse No. 1 telemetry r ece iv iw  s ta t ions  
reported good data  f o r  361 seconds on 240.2 rnc and U e 3  mc. 
bmera tracking s ta t ions  nos. 1, 2, 3, and one fixed camera 
reported good results. 

Wallops Main 
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Launcher settings and flight path anglee were as follows: 

Launcher Desired A c t u a l  
ii2mIJU wt Path n i g h t  Pa# 

Azimuth 1 02O ~ 1150 1120 Q + 28.95 secs. b 

Elevation no 80' 73.70 + 28.95 BBCS. 

Ballistic wind and direction: 
Surface wind and di rec t ion  (%foot level):  

21.8 fps from a7.1' 
17.6 f t /sec from 220' 

Tower tilt e f f e c t  used: 
U n i t  wind e f fec t  used: 

8.4 naut ical  miles/degree 
1. 150 nautical  miles/ft/sec . -  

A l l  f l i g h t  records have been processed and forwarded to Coddard 
Space Fl ight  Center personnel f o r  further study. I .  
Several attempts were made t o  launch Nike-Apache C2-1281/Coddard 
%del 14.1 11 prior to the October 31 , 1963 f i r i n g  date. 
attempts and reasons f o r  postponements are listed below: 

These 

F i r s t  Event: 

Set-up G2-1281 f o r  18002, October 29, 1963. 
ai; "T"-l hmr 52s to trouble with the FPS-16 radar, 
postponed a t  20392 due to winds and lTS-i6 r&ar. 
varying 20 to 40 f t /sec on Met Tower (050' Azimuth). 

The count w a s  held 
The shot was 

W i n d 8  were 
~ 

Second Event: 

Set-up G2-1281 f o r  18002, October 30, 1963. 
a t  13302 due to winds. 

"hird Event: 

Set-up C2-1281 for ZO3OZ, October 31 , 1963. 
at 21172, October 31, 1963, after a ehort hold due to interference 

The shot was ps7tp~zcB 

Vehicle was launched 

I on W . 2  PKI. 
I 
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APPENDIX J 

Range Instrumentation Branch Log for October 31, 1963 

Weather: Clear most of the day; some overcast 

Two standard 2-3/4-inch test rockets were launched at 15322 and 15422 
from Launch Areas 1 and 2, respectively, to check Wallops instrumentation with 
unsatisfactory results due to failure of radars to track. Third and fourth test 
rockets were launched at 16132 and 20462 from Launch Areas 1 and 2, respec- 
tively, with satisfactory results. 

AEROBEE 4.94 (G2-1413) was launched at 16502 from Launch Area No. 1 
for the NASA International Program as part of a joint venture between NASA 
and the Centre National d'Etudes Spatiales (CNES) of France to investigate the 
propagation of very low frequency electromagnetic waves in the ionosphere with 
satisfactory results. The FPS-16 radar went into automatic track at +8 seconds 
at 5,300 feet slant range, with apogee at +235 seconds at 605,000 feet altitude and 
622,000 feet slant range, and dropped track after breakup at +427 seconds at 
45,000 feet altitude and 275,000 feet slant range. The Mod I1 radar went into 
automatic track at +7 seconds at 4,300 feet slant range and lost track at +94 
seconds at 330,000 feet altitude and 333,000 feet slant range. The SCR-584 radar 
went into automatic track of booster at +9 seconds at 4,300 feet slant range, with 
apogee at +17 seconds at 5,900 feet altitude and 6,000 feet slant range, and tracked 
to impact at +40 seconds at 2,700 feet slant range. The SPANDAR radar went 
into automatic track at +88 seconds at 295,000 feet altitude and 298,000 feet slant 
range, with apogee at +235 seconds at 605,000 feet altitude and 622,000 feet slant 
range, and dropped track after breakup at +427 seconds at 45,000 feet altitude and 
275,000 feet slant range. The above data were taken from quick-look plotboards. 
The Doppler radar reported 22 seconds of good data. Fixed Telemeter Receiving 
Stations Nos.  1 and 2 reported good data on 256.2 MC for 419 seconds. Camera 
Tracking Stations Nos. 1,  2, 5, 9, and the fixed cameras reported good results. 

NIKE-APACHE 14.111 (G2-1281) was launched at 21172  from Launch Area 
No. 2 for the Goddard Space Flight Center to define the vibration environment 
imposed on a Nike-Apache payload during launch and flight with satisfactory 
results. The FPS-16 radar went into automatic track at +5 seconds at 10,000 feet 
slant range, lost track at u150 seconds at 421,000 feet altitude and 460,000 
feet slant range, reacquired at +203 seconds at 433,000 feet altitude and 500,000 
feet slant range, lost at +220 seconds at 412,000 feet altitude and 499,000 feet 
slant range, reacquired at +240 seconds at 390,000 feet altitude and 491,000 feet 
slant range, and lost track at +300 seconds at 235,000 feet altitude and 442,000 
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feet slant range. The Mud 11 radar went into automatic track at  +5 seconds at 
10,000 feet slant range and lost track at +58 seconds at 197,000 feet altitude and 
206,000 feet slant range. The SCR-584 radar went into automatic track at +4 
seconds at 6,900 feet slant range and lost track at 4-43 seconds at 135,400 feet 
altitude and 141,000 feet slant range. The SPANDAR radar went into automatic 
track at +25 seconds at 46,500 feet altitude and 48,500 feet slant range, lost 
track at +31 seconds at 76,000 feet altitude and 78,000 feet slant range, reacquired 
at +38 seconds at 110,000 feet altitude and 115,000 feet slant range, with apogee 
at +183 seconds at 440,000 feet altitude and 494,500 feet slant range, and tracked 
to impact at +360 seconds at 446,000 feet slant range. The above data were 
taken from quick-look plotboards. The Doppler radar reported 20 seconds of 
good data. Fixed Telemeter Receiving Stations Nos. 1 and 2 reported 361 seconds 
of good data on 240.2 and 244.3 MC. Camera Tracking Stations Nos. 1, 2, 3 and 
all except one (which reported negative results) of the fixed cameras reported 
good results. 

Actual Observation taken at T-0 time on Wallops Island, Va., by U. S. 
Weather Bureau personnel for this firing: 

NASA 14.111 GT WIFR G2-1281 Fired: 10-31-63/1617 EST (21172) 

Weather: 0-Time Observation 

Island Temperature: 58OF 

Dew-Point Temperature: 25OF 

Barometric Pressure: 1016.2 millibars 
Wind: Direction: 235' 

Cloud Cover: Xi&, *A, zc2tfered clouds (Cirrus). 

A few altocumulus clouds present (less than 0.1 
sky covered). 

V-lsrDCiQ: 

Velocity: 10 knots 

Winds measured at "met" tower: 

WIND 

Level Direction Velocity 

50' 220' 13 mph 
100' 225' 15 mph 
150' 235 15 mph 
200' 230° 17  mph 
250' 220° 17 mph 
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c-Lo-mrNEss. 0 . .  . 
L a 9 2  2000 SCATT- > 
22002 CLMR 
U O O Z  THURSUY 2000 SCAX"'i'iBED, HIGH SCATTERE3 
1 ~ 0 2  T m D t Z Y  2000 SCATTEXE9 VARIABLE BRDKEW, HICOK BROKEN 
01002 FRIDAY l O O O O - l ~ O O O  SCATTERED HIGH BROPm 

\ 

WEATXER.. . . .HAZE F O W . i G  BY 20032 THURSDAY 

TIDES.. . . .NEcLR NORI/IXL 
c 

13-21'OiT FOFLECAST ISSUZD 13002 10/31/63 
m z m : c ~ :  ALXOBEE, MICE-APACHE . NIKE-SXEE AND HASP 

S 1 X P T I C  SDUATION.....HGH PRESSim3 CE"I!ERED OVE3 GWRGIA WITH A R m C E  EXTFXDIXG 
>!O?E-:!-~-RD TO NEd YORK STATE WILL CGNTIL'UE TO DRIFT EAST AND SOUTHEASTWARD REACHIXG 
-nr. XGSTSERN FLORIDA COASTAL ARIA BY 01002. v-- 

C L 3 3 I i m s . .  . . . 
1 jOCZ l O O C O - 1 ~ O C O  BXOKEX 
l 6 C C Z  3000 SCATTZWD 1 2 0 0 0  SCATTERED 
22002 10300 SCATTEXED VARIABLE BRDKEN 

';EITElB.. . . .HAZZ BY 20002 

VISi3ILITY.. . . .?-lo NILES 

TIDES.. . . .NEAR NOPZAL 
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36-HOUR FORECAST BSUED 18002 10/31/63 
REFERENCE: NIKE-APACHE, =-SMOKE k HASP 
CONFIDENCE: 75% CHANCE O F  VERIFYING FIRST HALF; 70% SECOND HALF 

SYNOPTIC SITUATION ..... THE HIGH NOW OVER NORTHERN FLORIDA WITH 
A RIDGE EXTENDING TO SOUTHERN NEW ENGLAND WILL MOVE OFF- 
SHORE TONIGHT. LOW CENTER NOW OVER MISSOURI WILL MOVE NORTH- 
EASTWARD TO THE LOWER ST. LAWRENCE VALLEY BY FRIDAY MORNING 
AND TO THE GULF O F  ST. LAWRENCE BY LATE FRIDAY NIGHT; THE 
ASSOCIATED COLD FRONT SHOULD PASS WALLOPS ABOUT 04002 
SATURDAY. 

CLOUDINESS..... 
18002 HIGH SCATTERED VARZABLE BROKEN 

10002 FRIDAY 10000 BROKEN HIGH OVERCAST 
16002 FRIDAY 3000 SCATTERED 10000 BROKEN HIGH OVERCAST 

OCCASIONALLY 2000 BROKEN 

01002 FRIDAY 10000-15000 SCATTERED VARIABLE BROKEN HIGH BROKEN 

22002 FRIDAY 3000 SCATTERED 6000-10000 BROKEN HIGH OVERCAST; 

WEATHER ..... HAZE BY 10002. SCATTERED SHOWERS AFTER 22002 FRIDAY 

VISIBILITY ..... 7-12 MllLES BECOMING 5-8 MILES BY 10002. 
3-5 MXLES AFTER 22002 FRIDAY. 

OCCASIONALLY 

TEMPERATURE.. . . .48-53 TONIGHT 65-70 FRIDAY 

WINDS.....WEST TO SOUTHWEST 7-15 KNOTS BECOMING SOUTH TO SOUTH- 
WEST i u u m  mi ~ Z Z E A S I X G  r n  g-29 KNOTS BY 16002 

TIDES.. ...NEAR NORMAL 
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